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Simulation of thin walled aluminum decoration part extrusion
process with multi-stage finite volume method
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Abstract: The key technology for multtstage finite volume method simulation was studied, and data transfer and infor-
mation inheritance between successive stages were fulfilled. In accordance with the characteristics of an aluminum window
part with thin wall and relatively large longitudinal dimension, its extrusion process is simulated with finite volume multr
stage simulation method, whose result is compared with those of finite element method and finite volume one step
method. The simulation results reveal that the finite element method results in distorted product shape due to frequent
mesh rezoning; computation with one step finite volume method needs too much computer memory; the multrstage finite
volume method can solve the memory-shortage problem in numerical simulation of large dimensionally thin-walled alu-
minum profile parts and the highest accuracy is obtained.
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Fig. 4 Results comparison among three simulation methods

(a) —FEM simulation result;

(b) —FVM onestep simulation result( Minimum element size is 1. 2 mm) ;
(¢) —FVM multrstage simulation result(Minimum element size is 0. 9 mm)
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Fig. 5 Effective stress distribution

during the first stage
(a) —Stoke= 0.9 mm; (d) —Stoke= 3.0 mm
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Fig. 6 Effective stress distribution

during the second stage
(a) —Stoke= 3.0; (d) —Stoke= 7.05 mm
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Fig.7 Effective strain distribution

during the first stage
(a) —Stoke= 0.9 mm; (d) —Stoke= 3.0 mm
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Fig.8 Effective strain distribution

during the second stage
(a) —Stoke= 3.0 mm; (d) —Stoke= 7.05 mm
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Fig. 9 Temperature distribution

during the first stage
(a) —Stoke= 0.9 mm; (d) —Stoke= 3.0 mm
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Fig. 10 Temperature distribution

during the second stage
(a) —Stoke= 3.0 mm; (d) —Stoke= 7.05 mm
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